Backgrounds/Aims: Focal nodular hyperplasia (FNH) is one of the most common benign tumors of the liver. There is still a lack of evidence on surgical indications for FNH. This study intended to analyze the surgical indications for FNH. Methods: We analyzed 48 cases of FNH diagnosed after hepatic resection. Results: Common reasons leading to surgical resection were diagnostic uncertainty (n=31), and persistent symptoms (n=8). None of our patients had a past history of contraceptive use. Percutaneous biopsy was performed in 14 patients and FNH was diagnosed in nine patients, and hepatic adenoma, hepatocellular carcinoma, plasmacytoma, angiosarcoma, and atypical hepatocellular proliferation in one patient each. Minor hepatectomy (n=37) was performed more frequently than major hepatectomy (n=11). Open hepatectomy (n=29) was performed more frequently than laparoscopic hepatectomy (n=19), but laparoscopic and minimally-invasive surgery was frequently performed during the late phase of the study period. Postoperative surgical complications occurred in two patients (4.1%). Conclusions: FNH can be diagnosed by imaging studies, but surgical treatment may be considered in cases of diagnostic uncertainty or persistent symptoms. 
INTRODUCTION
Because there are no reports of FNH transformation to malignancy, it is important to determine the indication for surgical resection. [1] [2] [3] [4] [5] [6] The aim of this study was to analyze the surgical indications and postoperative outcomes of FNH.
PATIENTS AND METHODS
The liver resection database of our institution was queried to identify patients who underwent primary surgical treatment for FNH during the 11 years between January 2005 and December 2015. 7 The Institutional Review Board of Asan Medical Center approved this study.
This study was performed as a retrospective observational study. Patients were followed by institutional medical records review and the assistance of the National 
RESULTS

Patient profiles
Profiles of the 48 patients are summarized in Table 1 .
Interestingly, none of our patients had a past history of contraceptive use. The reasons for the first imaging study were regular check-up (n=23), presence of symptoms (n=18), routine cancer surveillance (n=4), and abnormal liver function tests (n=3).
Preoperative imaging findings Ultrasonography (US), computed tomography (CT), and magnetic resonance imaging (MRI) are used for diagnosis of liver mass at our institution. In our patients, US, CT, and MRI were performed in 51%, 100%, and 90% of patients, respectively.
Percutaneous biopsy was performed in 14 patients. Of them, nine were diagnosed with FNH, and the other patients were diagnosed with hepatic adenoma (n=1), hepatocellular carcinoma (HCC) (n=1), plasmacytoma (n=1), angiosarcoma (n=1), and atypical hepatocellular proliferation (n=1).
Reasons and decisions for surgical resection
The reasons surgery was performed are summarized in Eight patients underwent surgical treatment due to persistent abdominal pain or discomfort, despite conservative treatment, in whom the tumors were greater than 4 cm.
Continuously-growing tumor on follow-up was one of the common reasons for surgical treatment (n=5, Fig. 2 ).
Three patients requested surgery, rather than prolonged observation. Surgical treatment was preferred in young patients (≤35 years of age) with large-sized masses (≥7 cm in maximal diameter). A young woman planning to become pregnant underwent surgery because of suspicion of hepatic adenoma, as well as FNH, in preoperative imaging studies (Table 2 ).
Operation and outcomes
Minor hepatectomy (n=37) was performed more frequently than major hepatectomy (n=11). Open hepatectomy (n=29) was performed more frequently than laparoscopic hepatectomy (n=19), but a laparoscopic approach and minimally-invasive surgery were preferred during the late phase of the study period, compared to the early phase.
Postoperative complications developed in two patients.
In one patient a minor bile leak developed, and in the other patient, fluid collected at the cut liver surface. There was no mortality among patients in this study (Table 3) .
Tumor characteristics
The median size of the tumor was 3.9 cm (range: 0.7-15). Two patients showed concurrent pathology of hepatic adenoma (n=1) and angiosarcoma (n=1), which were the same as the preoperative percutaneous biopsy findings.
DISCUSSION
FNH of the liver is a benign lesion occurring in 0.6 to 3% of the general population, and probably reflects a local hyperplastic response of hepatocytes to a vascular abnormality. Most lesions are diagnosed incidentally and 14 There were limitations in this study. First, this was a retrospective study. Patients diagnosed with FNH after surgery were selected. Therefore, patients without suspected FNH before surgery, but diagnosed with other diseases after surgery, were not included. Second, it was a small-volume single-center study. Therefore, it was difficult to draw reliable conclusions. Third, administration of oral contraceptives is not common in Korean society, so its association with development of FNH could not be assessed.
In conclusion, FNH can be diagnosed by imaging studies, but surgical treatment can be considered in cases of diagnostic uncertainty or persistent symptoms.
